31P-NMR studies of metabolite compartmentation in Fasciola hepatica.
Fasciola hepatica, the common liver fluke, is an anaerobic parasitic worm. Possible compartmentation of metabolites between different cell types, metabolic compartments, and free and macromolecule-bound species was investigated using 31P-NMR. A spectrum of the intact worm shows unusual metabolic features, among which are large amounts of glycerolphosphorylcholine, phospholipids mobile on the NMR time-scale, and free cytosolic ADP. Spectra from cells as different as those in oral sucker tissue and eggs showed similar features. Acidosis after serotonin administration was associated with parallel changes in chemical shifts of intracellular Pi and glucose 6-phosphate, suggesting that they are in the same metabolic compartment. Although 13.4 +/- 1.1 mumol/g wet wt. (n = 3) Mg2+ is present in fluke tissue, a considerable fraction is sequestered out of the cytosol. The intracellular free [Mg2+] was independently estimated from the chemical shifts of ATP and ADP as 1.6 +/- 0.5 mM and 2.9 +/- 0.7 mM, respectively. Quantitation of observable phosphate-containing metabolites in whole tissue and in perchlorate extracts demonstrated that 60% of the total ADP and 50% of the total Pi are 'NMR-invisible' in the intact fluke and therefore probably bound to macromolecules in the cells. The apparent ATP/ADP X Pi free concentration ratio is much lower in this anaerobic tissue than in mammalian oxidative tissues.